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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple high- 
frequency power amplifier in which the GSM(global system 
for mobile communications) and the EDGE(enhanced data 
rates for GSM evolution), whose gains are considerably 
different from each other, are incorporated. 
SOLUTION: In the high frequency power amplifier of a multi- 
stage amplifier configuration that is used for a GSM mode or 
an EDGE mode through switching, a 1st stage amplifier 
consists of a dual-gated MOSFET, in the EDGE mode, an 
APC(automatic power control) signal or a selected and fixed 
level is applied to a 1st gate electrode of the dual-gated r-f -5 

MOSFET, a fixed level or the APC signal is applied as a Vgs pgr * 

(Vgsl. Vgs2, Vgs3) of each TR from the 1st stage to the 3rd 
stage, so as to match the gain in the EDGE mode with a gain 
in the GSM mode so, for reducing generation of noise. 
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»;ii*s^?©ui*^ - ±§3^ 1 

mm? mmxtij - v t±t3^- bm^tw&zti, 
45 ^itBi&^i: lt t gRTfimmmmmft* bt^s 

i: ±13^- Kffl^fc i o T*JflHWM»3 ft * 3 & 

[0 0 3 0] (5) tf^$ftS^.§©^A*«*&$ftSA 
t-KSg^fc, ±g3A*3B^i: 
50 ±!3fli** : PffllHHcflffl[Saa*ft, ^fteft^^ffl©^ 
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^ig#jf ig^fcfg 2 *^tf u ±«a» i 
±m& i *mtmmx? ©tB^ig? Ji±i3fg 2 ©js 

[oo3i] (6) mmztiz^zm^ifimi&ittizx 

ew&^ftsA^is^sw-ssB i©ssh^ -e©ia©tH 
^ zmm-t 5 s 2 ©sg^ t -5 «2&©tf *g© 

SSt> ±13^- r-^£{H^£*iS{t^£*£-ofeAPC 

£n> ±§3^ 2 ^mim^m^mmm^m 1 ©sb? 

i s ^Sft> ±§3Sg 1 **^tJi«S^?©m^3ffi^tt±i3 
^ 2 ©igfflcfi^tiTV^ c: £ t-i,. 
[0 0 3 2] fuf3 (1) ©^gfciftfi, (a) EDG 

E^-Y(Dmm*n±X'%s mtt&i.izmm^-h' (g 

SMt-h'MEDGE^-H) ©*tJf#£j£M£-tt"3Cr 

£^bfe^-r-«{s#°JlilC&-5. 
[00 3 3] (b) GSM/EDGEra7M-b^ 
t£fe£<fflV>£*VCV>£GSMOdBmA;fr (3©flt 
fi&) * s lt^-C-&, VC0m*Sr±tf*tb<«i7-'J7'> 

[0 0 3 4] mii3 (2) ©3M&£«fcftfcf, (a) EDG 
E*- KT-tt±f3ti*IIS©ft^f{ll!l*i!|*Mi*l^?©Si)fflI 
igRHcfcfcAPCfl^fcepaoU ±i3A;£fJiS^fc:i±H5£b 
&f9r£fi^£ A*> U ±IB^ti*g©©^ 1 ©Sg^ fctg 3 
©JS?P^©»4$:^ix^tl^fitlcH^t-2> d tiz i-p 
T, K&^**;i/if»»#aiS£^;kbooEDGE^ 
-K©Wf#*?P±T-#, H&3±§3ilfre-K (GSM 
t-KMEDGEt-K) ©#Jf#£i£fct;*-ti-5C: 

[0 0 3 5] (b) ^ hn>^--^ 3 >^rSCT-«i 

a g c [is§# & & , gBS^©{6i«^ £ mmm 



[0 0 3 6] (c) *7-ky hP LL^fliAGCEl 
3* r©{Si$#igjre§So 

[0 0 3 7] (d) hP LL^JCfttiSS^S 

05 *ttMi*Bt:§*1f— Hit EAs&'K <@SiJllSSi:bT©^ 

[0 0 3 8] 1313 (3) ©^SKJ;fttf, (a) EDG 
E-t— h'T-(i±l3Ji*I©©A?§f{ll*jiE«ai*i^^©$ij^ 
10 ig?£(±APC{f^£EWtoU ±i3A^Jg?t«:H^b 
fc/9fS« XtJ U ±§3&iftig!©Mi 1 ©ig? hSg 3 

©^^ ra©«{a«±^n-en a p c ft^tc j; o TSjewt- 5 

EDGE^-K©*iJf#££PitT-£, H&S±§3«{S^- 
15 K (GSMt-KMEDGE^e-h-) ©*Jff*i£ftl^ 
-tf3Ci;#T-i5, 2c^bfc^-r*«{s#Bjfgfc&S. 
[0 0 3 9] 

im&mmvmm wt, 0®£#jf3bT#ssfy§©sg 
ji©jeJBft»«t:»?)!-rs. &*>\ ^B^©njgcD^$ 
20 uiH^-rstii)©^:Ei{ci5v>T, pi— mmzti-tzkoiz 

[0040] mmm 1 ) *mmm 1 t-ii, *~ y 

EDGEffl mSSfSfiE) ^«Jt)#K.-CjlflA J fi : ^.-5» 

mm) fcov^TKWi-*. 

[0041] Hitt^-MaaefcfcfjaKH**** 
30 s^s©[ass«^s^-r«i?;iaT-fes. c©nis&ia*>f. 
*>#*>3<fco^ *mmmm 1 ©s/«isa^ti^g 

tt, GSM9 0 OfcGSMl 80 0, $e.K€-K©«I 
#{Ci§EDGE900i:EDGE180 0©tf{g#fr 

35 ti*S^ST-feS. 

[0042] mmmtmaa®. (amp i , amp 2 , a 

MP 3) ^W*«6JSS^bfc3@Ji(@#JfiRi:3&!), ®m 
©tttg© (AMP 1) Ji, K^il^nsA^^^ 
mmm^T r l a ^ttttfll^«^li«3K?T rlbi:* 

40 ztiiZ*mtmm*¥-eBmzi\-c^z> a z<DTr i« . 

[0 0 4 3] ^#f**i*i^?tt> MOS (Metal Oxide 
Semiconductor) FET, S/'Jn W^tf— 7 r^>$/ 
GaAs-MES (Metal-Semiconductor) FE 
45 T , H B T (Hetero Junction Bipolar Transistor) , 
HEMT (High Electron Mobility Transistor ) , S 

i-Ge h7>i?x-$>m*mm?z a 

[0 0 44] GSMAPCa>e>KStt5£ft£,2«$SI (GS 
M9 0 0, GSM1 8 0 0) ©APCff^-©-^Tli«J# 
50 y*SWl©-a©«J&Cja&fflSft, APClfO 
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ttz, GSMAPC*^iSi±S$nS2a«CDAPCff^ 
ttAMP 3cDVgs2S^Vgs3£$iJWr 

[0 0 45] EDGEAPCA»e>ji{±l$tl-S2fl^CDE 
DGEIf (EDGE900, EDGE1 800) ©— 
^ttW^-f yfSWl Offe^CD^^iStB?^ E D 

[0 0 4 6] <2J#*-f y^SWlWUJ^iftJiAMP 1 CD 
ft«fl8*aWtfl»«*^fctt4Tr 1 aCDftjflHH? (7- 

tcge^^n> Vcgs *fc> 
tiHM<f •y^SW2<Dm*«HttAMP l©JgitMI*2S& 

Vgsl©*|»a«*:Sft4. 
[0 0 4 7] AMP 1., AMP 2, AMP3CDSB 

1 cDJg^ ( K l"f >«H) Cttfg 1 ttVftffi ( Vdd) # 

AMP 1 ©80tM¥*tt*tM*?T r 1 bCD 

wmm? w-vwm ^xxmntrnwizn, amp 

3cotB*#tB*4S^Pout CH«jSftSJ:3ii:&oTV^ 

[0 0 4 8] Ci©J:d!&«j«OH»"Ct±, EDGE©i§ 
^tMWB*U#ftiqj;U GSMiiEDGECDfUff #IrIWI 
S£&D> S^Siifffi'i>£V'>£^LfcGSMK.fcS5I 

[00 49] Ri*fl«J«:»ffl«[S*ig*a^efiV-t 

[00 5 0] i6JaO?&S*zti*I£EB 2 0 fct, B 2 ©¥ffi 
BU B3©W®Ek H4©lESBi;RtFISI5©n0lttttft 

tiS^BcojBEfflcosfi^ ijr — > * alfcWC >j*-r«5$«J¥ 
TO 5. i«J13&«*rif*s£IB2 Ofcfc, «#©&«&«;&> 

6ft5tya-^«R2 1k, dO^ESJi— ;i/««2 1. 

2 fcfc J:oT«¥J©fc{MB»©^y*--S> 2 3tf«fig$ 

«2 l©BMfcn*->*EIMS«2 

®S&£ «rit-f 5 <fc a C ft o T V a s „ 
[0 0 5 1] B2XtFB5t^1-«t-5tc, itS/SKS**! 
HSSB2 0©«®fr&JKHC»l7T*ft*ft*ffl»H«lll 

ll©*fflt^J5K$nfcV;V^— K J:oTJKJ5E$lX'CV'> 
S. lttVcgs -GSM9 0 OfflJS?, 2{iy>n>^ 

(N/C) % 3ttPout -GSM9 0 0fflJg 
^ 4ttVdd-GSM9 0 0ffl«TF\ 5 tt Vdd- GSM 



1 80 0ffl«f, 6ttPout -GSM 1 8 0 OfflSS^ 
7tt*— HWfMI? (mode-SW) „ 8J£Vcgs G 
SM1 8 0 0ffl*f x 9tePin-GSMl 8 0 Omffi 
1 OttVapc -GSM 1 8 0 OfflifS?* 1 UiVap 

05 c -GSM9 0 0ffl«?> 1 2ttPin-GSM9 0 Offl 
GttGNDfflJS^T-^a. 
[00 5 2] H 6 tt*£MH£fiB 1 ©igJlO&lt^tf Oi£B 
GSdRFfg^itfffl©/^— T^T") 2 0(D$«i^ 
BT'fcSo Cl©^<ffili]SSI2IT*^-r«tdCs GSM9 0 0 

10 JBOfcflWa fcG SMI 8 0 Offl©Jf«JKb 

k.btz. Smmma, btt^-KWWi? (mode- 

sw) *vxmtm&ifiw*)*t>*>. gs 

M9 0 0(iEDGE9 0 0fc&D, GSM1800ttE 
DGE 1 8 0 0i:&-5. 

15 [0053] mm%kaj5ivmm%b&zti*jxmm-rz> 
*?»a©ttt&tt#ifcs*©t>*srt*, E]B&«tJ5EB:^i- 

fcfcoT^S. lot, itMi*a©K3l|C*V^ JfM 

ltf§^b©i&BJ3fc-f 3 0 
20 [0 0 5 4] i|Mg$ a TJ©fl4WW»lll-?tiU Aft**?*: 
LT©Pin— GSM9 0 0 (tita^bT-ttPin-G SM 

1800) % awrtrffcutopout -gsm9 o o 

(tiS^bfttPout -G SMI 80 0) , 
{£i:b'r©Vdd-GSM9 0 0 (tf*II6bT-fciVdd-G 

25 SM 1 8 0 0) „ Vcgs -GSM9 0 0 (tttUSbTJi 
Vcgs GSM1800) , 3 > h- n — Jl/XHa-f-h LT©V 
ape -GSM9 0 0 (tftl^bT-liVapc -GSM 18 
0 0) , V WW ffi? (mode-S 

W) % ^UTGNDfflSS^T-feS. 

30 [0 0 5 5] Pin-GSM9 0 0 (Pin-GSM l 8 0 
0) i:Pout -GSM900 (Pout-GSM180 

o) tvmtz&z&cDmmmtmmmMZixT^Zo ® 

aiira7M-hMOSFET (Trl :tf^bf 
fcfcTrlO) -CfctK 2mB&V3®3 <Htfj«) ft* 
35 >W-hOMOSFET (T r 2, Tr3 : it*H2£ 
bT-fcfcTrll, Trl 2) -e*JS8S*lTV>«. 
[0 0 5 6] iHgttt^JLT^y-hMOSFETfctt* 

40 *>\ H6©H«S*fiRC*iV^TB:» fa7^-hMOS 
FET©flltffl!lh7>y^^4:»JtWR!lh5>S?^^Ctt 

45 a*«u*-*-s h7>^^©*ii*ntt» *©s^©a 
m^ft^*jitii-ra^2©3g? i:, -e 

©©©fe*!)©S^«f4$:S{t5fe©©^3©4|g? (V- 
50 [0 0 5 7] ±.m&Wmm (Tr 1, Tr 2, Tr 3) 
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izM^xtti^nti v > h 5. 5>-®&%ffi&i-t sags© 

^^Tr4, Tr5, Tr6 (if^bfttT r 1 
3, Tr 1 4, Tr 1 5) T*«fiK$nTV>i,„ 

[0 0 5 8] Trl (tf*g£bT*fci:Tr 1 0) ©t&iy 

h7>-WTr 4 (m^bXHT r 1 
3 ) ©S5 1 y- rtt&ttttttSfu h 5 T r 1 

(tftl&bT-fcfcTr 1 0) ®^iy-hSfil(iVcgs - 
GSM 9 0 0 (tfiJI^bfttVcgs G SMI 8 0 0) IZ 
teWiZlxZo Trl (TrlO) ©i2^-MiliA 
;WP?;fcSPin-GSM9 0 0 (tifimbT-ttPin- 
GSM 1 8 00) WttttSftTl^S. 

[00 5 9] Tr l©^2y-h«iii:Tr4c3Dfl^fi!l 

h 7 > ^ *© f u << >mmm&tfiR 2 l-c&M£ 

ftT^S. Vapc -GSM9 0 0 (Vapc -GSM 18 
0 0) i:Tr4 (Tr 1 3) ©fg 2 7- #m 
ffi*ft£JfM-f Sffiln;R3 (ffittR 1 6) StWSR 4 

(ffitrCRl 7) fcrt-UTSttSHTV^. }gifiR3 (*£ 
irCR16) tt&tKR4 (SfiR17) il©K©iB^ge^ 
BTr4 (Tr 1 3) <DfiMUY9^V7.$<D h*W> 
««C8Sl«*ilTV>*. ffitS;R3 (ffiStR 1 6) RVf& 
lnR4 (ffiitR17) t«toT>'W7'^lHl^3b s «f!K$tl 

[0060] Tr4 (Trl3) ©tf§ 2 *f— hMMtW 
t^-f 'yffflCh^V^^Tr? (Tr 16) ©Kl/ 

■i >mm\tmnn^nx^^o d©b^>^^^©v-^ 

IffiliSffi^ns. C©h^>^^^©y-h«g6ttjfi 
tntR5 (J£fitR18) S^LT^- FW#*B? (mod 
e-SW) E««;arftTH6. 
[0 0 6 1 ] 2©ili, ±I31ffl©i:{i7 ; aT;U'!7*- hM 
O S F E Ti:-»W- hMOSFET £:©5IWi;fc 

-f7fffl©h7>^Tr8 (Tr 1 7) *siftlte>n 
t^5. C©h7>^^Tr8 (Trl7) (OV.-7 
«® fcfc&ife £ ft, CM > Sfii fct * U > h ^ 5 — la!ES£ 
Mt5Tr5 (Trl4) ©^-MMC^nT 

[0062] Tr5 (Trl 4) © K W >SfiSliffitrt 
R9 (R2 2) S^ltTr2,(Trll) ©^- bM 

mt&mztix^&o 

[0 0 6 3] Vapc -GSM9 0 0 (Vapc -GSM1 
800) tTr5 (Trl4) ©<?- r ftaffl£tiu # 
Effim*fl$fiKt-5ffitn;R7 (R2 0) &mgtaR6 (J£ 
JftRl 9) fc^UTttttSftTV**. #SirtR 7 (ffiinR 
2 0) £t&ViR6 (JKHR19) fc®iaeDffi*g«H*T 
r5 (Tr.14) ©KW^MffifcSafcSft-r^S. « 
JfiR7 (R2 0) SVffitr[R6 (fiftRH) tCtot 

[0 0 6 4] 3®iau 2©@ttpia^x ^-vwrnm 



**Tr9 (Trl 8) €>tVTV>5o C1©1^> 

^^Tr9 (TrlSJCV-^tittitsn, K 
U'f VSfiSH:*^^ h^v-@BS^fi)6-r*Tr 6 (T 
05 r 1 5) ©^- hmfigMg^ftT^S. 

[0 0 6 5] T r 6 (T r 1 5) © J* U-f >Sffittffita 
R 1 3 (R2 6) fc^LTTr 3 (Tr 1 2) ©-T— h 

[0 0 6 6] Vapc -GSM9 0 0 (Vapc -GSM1 
10 8 0 0) tTr 6 (Tr 1 5) ©<?- NSMSCfct, 
EEt&in*Bl&-t Zt&foR 10 (R 2 3 ) SVffiJrtR 1 1 
(j£iriR2 4) Sr^LTg^ftTl^S. ffitrOR 1 0 
«StrbR2 3) fcffilftRl 1 (jg#iR2 4) t©M©i£ 
SagP^ttT r 6 (T r 1 5) ©Kl/^ >»§iiCg$S;*ft 
15 TV>S. J&trtR 1 0 (R2 3) RxmifhR 1 1 (fttfrCR 

2 4) CioWT^TOM^nS. 
[0067] Trl (TrlO) atkim h 9 > ^ 

Tr2 (Tr 1 1) 2WT r 3 (Tr 1 2) ©HU 
Vdd-GSM9 0 0 (Vdd-GSM180 

20 o) izmmztixmi&mm®. (vdd) #0fc*ssfts«k 

Tr7, Tr8, Tr9 (Trl6, 
Trl 7, Trl 8) iott- F«J#II8&JWgJ5fc;* 
ftTV^o EIBHa*©Ll~Ll 4tt-T>t;— ^ 

25 [0068] iOioft, 0 6©«?ffi[HSgT*7jvfi!&JS8[ 

£ftTffiffl£ft3. i27J±«i8ISfs*l©—gB£jjv*-:/o 
y^STf*!)* ^iliSfs^Ma I C (RFlinear) 2 6 
frbyy^J- (Antenna) 3 6 £ T-©SB#&;jVr. 
30 [0 0 6 9] T>tr^3 6(i7'>^^§fi«J#S4 0 
(DT^-l-il&TelcmmZtlX^Zo Z<DT>r±ffi¥ 

e asiMsatai^-Y ^3 ditmnmizmmznx^ 

S. MfSS««J#^^ y^3 5(±n> hn-;vJffi^ctl 

35 aJg^3 5aSfcttbJg^3 5bK:ej»)#^.S. aJg^ 

3 5a£X#3llB»#^ftllft£tttj£U bJg?3 

5b(^sR#«ii%iR#s«siiie««jES-rs. fin*» r 

>^^Sfa«J#§§4 0©§{f^RXi:bSiS?3 5 b 

40 ^ffl«(i^i!LSl C 2 6i:©H{c(i, 7^;p^-3 7i: 
i&H&nT>y (LNA) 3 8#M#d^3*lS«|jftt:& 

[0070] am^ias&fctt, mm<DHsm$im±)mffim 
e (pa) 2 o&mttznx^Zo ~(D&m&mtimt& 
45 2 o t:tt, mm&m^mm i c 2 6©^-^/t> k 

2 7*»6affl*nfc«*f*«, «EEfH»IHSS (VCO) 
2 8, 5^-2 9, SS)^Jf#$iJ®lliS (AGC0SS) 

3 o^^-bTA^^tis. Mfflmntimmgiw.2 
50 ffi^sns. z>7 i ^sfi^j#i§4 ott^Mi^m^ti 
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«&■ 2 o Mtttftitzm^zmvi-t a ? ■< - 3 

4#i&l*e>*iT^5. ^(D7>f ;i/*-3 4&ji®b;fc<I 
[0071] itsjimm^igGigB 2 o g»ffi*niiOT 

ESS (AP CUSS) 3 2(C«t-ot$iJ»$nS. C©AP 
C ESS 3 2 ttiSJU^fl^-MS I C 2 6 A^^m^nSff 
^fc»-3^Tl&#?-3CPU3 l{C«toTSiJ»$n5. 

iSii«a^ii*@^a2 o©a^s»tt*^r7-3 3ic 
iot^^n, ^©^tafiS(iHuiaAPC[H]ss3 2tc7 

-Y-K^y^ftS. APCI51SS3 2A^{iAGC[eIS& 
3 0SV^«*^ti*S^M2 O^^Wfi^jgtb^tl 
3. APC06S3 2ipt,iS/l^m^tgligB2 Ottt, 
Vapc /AMff^a^ftS. HS^&fs^JfUI I 

C 2 6*>S>iS/li£S*lti*ig@2 0 tttVTXonfl^G 
S M/ E D G E *- YW D #*fiW£ £ tl£> . 
[0 0 7 2] ^-*M> K2 7*>£j£tB;*ft3RF{f^ 
&APC0SS3 2C£oT^*I3iOTSft, 

X£JItK ;i/*-3 7OTLNA3 8 

«{f ^sas i c 2 6 tii^s, 
[00 7 3] ^mmrnm 1 ©«&if5«rc- 1±, g s m 9 

00i:GSM180 0©^j.t;WS> \*mi££te&£.£ 
* C S-M > Kte*- f <ZJ# b ^ > ©* > • • ^7 
Srf^C <fc-o T G S M->Xr A £ E D G E *) 
©frS, 4 JiiM<OM^M.\m (GSM9 0 0, GSM 18 
0 0, EDGE 9 0 0, EDGE 1 8 0 0) tfqJ^W 

[0 0 7 4] GSMt — K (GSM MODE) ME 
DGEt-K (EDGE MODE) T-fct, ^§|B$I2 8 

tt^©GSM§EP^©^-< ATX^i:, *fttcttEI 
t"Sigffl&«*l*i*I2sSB (/<7-7>:7) ^©fi*f©ffli) 
££^1% A> K-try b©»-f1M*fifc::fct,'>-T\ ^7—7 
>7-^{±, GMSK©{4f@£f3{~-5f£#-rs-£©A±/ 
(Pin) #A*;;**vtV>3<, ^-*n> H S^trR 

CVapc »JET-tB^«^3 (Pout ) £pj^-et5# 

ape m.EE?>Ya— Mzx 7CD Pout 

[0 0 7 5] d©-a©Ifrff={c;fcV>TGSM*-K 1 * 
nyh©i§^ Eic^-fAY^i' (&tt£gB) (*IT* 

fig £ fctn 9 -ii 5 * ^ * t- Tte*BtS $8fs 

f^WtSGMSK^a (&ffl&H) Wt»n5-i:C 



[0 0 7 6]-*, EDGEf£il;£jt©i§-& x GMSK 
©&*B^SI (PM) CT-^bTAMffca-fcWt-afc 
to, @9C^t,tot:, 8-PSKOAM/PM^ 
^tf^iSSrfTe^S^feSo o*t)GSM*-HB$i:M 

05 {mov-Tmm&m&ztiZo ^t, z<om 
vnonm^-<:w-T>7°*nmimic (z corns 
&mM&%m&T'%zsu7xmnz'iT5) ut, vap 

c «EE^> fP- ;i/T-EDGE©AM^sS^/^V— 9=7 
10 C©Vapc «E{iH^-CAGCy';7'>7*T-^foTV^fe 
tfys -7 - * 5 X 4 ifc S T" £H -T S ^tt G S M * 
[0 0 7 7)0^ 3o©«j^JtoV%TI$iWrS. 

15 ^ne.3o©i&^j-(?ji, mi 7©ai{c;5vr<fc-5fc, g 

SMt- 1* *l©iW^WC B DT* S EDG 
Et-h'tt, EDGE*— Kl, EDGE *— K 2 , E 
DGE*-F3i:#|&3o 

[0078] (ftf^M 1 ) mm 1 ce^thu s^a 
20 mtim^m. o^u—yyy) 2 oii, mKoyuvtr 

A^^Mtt, GSM*-KT-f±> Vcgs{±APC, 
Vgs 1 l±AP CXIiK, Vgs 2 Vgs 3 SAP C, 
PiniiB^tt^ffiffi^ns. C©GSM*- 
25 KT-(±, ^'7-T>rtC^»)a ! tfA^fl^SrAGC-eSiJ 

[0 0 7 9] EDGE*— b"{±EDGE*-K l^Sffl 
t5„ EDGE*— KlTftt, Vcgs ttfWg©»{££a 
^UTB^-r^o Sfex Vgsl, Vgs2&tfVgs3B:H 
30 ^-TS. ^^-TV^^^iitfA^ft^PinttAGC 

[00 8 0] &;Jb\ *&WK.9c&'0%iMm&<D^'( T7 
mmii. 01 7©at^^-«totc. GSM*-Kt?B:, 
Vcgs , Vgsl, Vgs2, Vgs3ttAPC, PinttH^ 

35 #.mx'&m*%o fct, AGcaiwii^sfcj&s. e 

DGE*-KT-fi, Vcgs , Vgsl, Vgs2, Vgs3H: 
B^U PinttAGCftjap-TS. 
[00 8 1] i&^0iJl(C*J(tSGSM*-KT-tt, Vgs 
lfcfcAPC*;fct£B5gi:-r-5#, B^©®^tttWT© 

40 .t^^Mtn^fcc^s. 

[0 0 8 2] Vgsl£B5gfc-ra£i:fc:«k»K A^j (P 
in) 4»^Sfc-f>t-y^«n:t, APC« 
BESrTlfTfirS, Pout * 1 mWUfiif Tiffed© 
F E T © 'J 'J ^ *s^iJ#T- § SW^iife 5 . 
45 [0 0 8 3] ceDi^ftffifflj&JBKo^Tttra-ra. G 
SM9 0 0*-K©ii^ #|6©Vgsl, Vgs 2, Vgs 

3 &mm<D^v-t 7* c/s iiT e«j>'t'7-$ij® ( ap 

C) -r-5£>SA J fe>), □mode-SW{i2~2. 5V 
gJS©«JE (High) CRS-TS. 
50 [0 08 4] □±I3D1:J;!3, Tr7, Tr8, Tr9 
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©-7*- WW TX&fflmmK. (Vth) «fc!3t)iiS<&5£ 
&*©Tr7, Tr8, T r 9© Hb-f >-y— 7, 
}£*aR 4 , R 6 , R 1 1 tt^ft^ft© 
Tr7, Tr8, T r 9 ©V— *©GND fcg$6£;fx;k 
#!ii:&3«> C©B#, T r 4©^2y-h®BI2iU t Tr 
5, Tr6®y- h;H7^liTr7, T r 8 , Tr9 

Is &tf4ig!©Vgs (Vgsl, Vgs2, Vgs3) tt-en 
•enR3OT4, R7*fR6, R 1 0*fR 1 1 ©&#EE 

[0 0 8 5] □±§an©tt^K:*JViTx Vapc -GSM 
9 0 0A>£T r 1 , Tr 2, Tr 3©Vgs (Vgsl , V 
gs2, Vgs3) S£E£nr££#&c:i:lc«fc'K GSM 

Vcgs -GSM9 0 Otli, Vapc - G S M 9 0 0 

mw*j7?.m#mii6ztizx.5iz, &&&&&&&& 

Wt^Stix^Z* 

[0 0 8 6] □— 75\ EDGEt- K (EDGE 9 0 
0) ©«•&(*, mode-SW£0~0. 3 VUfi©® 
EE (Low ) JC^^S,, 

[0 0 8 7] □±IBDJ; 5Tr7, T r 8 , T r 9 ©<7* 
-h'UTX&fflmME. (Vth) <fc!5fcffi^;i 
R4, R6, Rll©Tr7, Tr8, Tr9«±OP 

ENvtmttazo «£ots &mmm<D vg S (v g si, v 

gs2, Vgs3) t^n-^ixR 3 i:R4+T r 4T«$ 
*lfc#b> h $5— @IHk R7i:R6+Tr5t-MS 
ftfc^L^ h ^5— EES, R 1 0 1 1 +T r 6T-#£ 

[0 0 8 8] n;©^ •ny\-xi—)\'>f—\-m>^4~?^ 
Vcgs -G SM 9 o 0©«t££"5J££?-5 
*fJISh7>^X^T r l©A*ftl|^ ©.FH" 
>SBE£WC§5©Tn «0lfi!^>^;**Tr 1*»£ 
ttJ5&l>£*£<^3;-fe>-£<-t}Str. t^T, EDGE 

©*§u&iWK int., ac pr (i?f^v^;i/«?ss^) 
©ttfll&Slfetfe^T% HlO&tfEl lk^fJ;-? 

[0 0 8 9] 0i OSEDGEtli^tEDGEGa 
i ni:©*IH£^vr^-7:7T-i&£. mr^yX&s Ga 
in (fijff) Asfly?©^, #Srf1^Jl£:fc^TVcgs 
ft*{b3«fc»& (Vcgs =1. OV, Vcgs =1.0 
5 V, Vcgs = 1 . 15 V, Vcgs = 1 . 3 0 V) T-© 
Ga i n©jlv\£^-f *>©T&i>. -©!§£-© 
EMntfe£1-S»Att:, Vdd=3. 5 V, Vapc =2.2 
V, m®.m= 9 0 0MHz, Pin=$OT«firC'fc5<, d 
©idtVcgs ©mfeK6OTC<fcoTEDGE©Ga in 



[0 0 9 0] Ell lttEDGEtli^a^i:^^^^^ 
if&»27 (ACPR: 40 0KHz (dBc) ) i:©ffl 
l5^ty77Tfe5. ACPRtf-57dBcJ:5'h 
Pout #28. 5 dBm<fc SfcfSVi^ (fefl-tf 

05 vtcmm wtmzffifc-tmmx-hZo 

[0091] ^<omwm\t, ju Tx-fex-xxnti 

(Pin) *£<b2-&tzmx-&>), Vcgs tUTXfe-ZG 
S Mgfrf£B# i: PIU < b fe«J»jtt& (C tt^ 2 0 d B BLt 
*> ©*U WStttf nj| Bfc & S o 

io [0092] i©,ta fciMPfifs i T-tt, mmo? a 

y— hMOSFET©3> ho— h^tf^tW T 

@S§3?£SBffibfc;W7'*[5|Sg:£s GSMt-KME 
DGE€- K©^*veft©^- K CjfB CTta Dfi5; 
15 fcfCfc'K GSMi:^-?x->ffl3S!i«fEDGE 
fiJf#^g^©3 5dBBu^{c®«T*t5fc», «!^«iS 

KfflfUffe EDGEt- K<D4N|«t|m-V §5. 

[0093] (ttfiMH 2 ) »;^cflb©^^)^J(cov^Ti5^w 

20 tS. C©tt^JT-tt, ftMt9A4KiD«ttg«lJAttia 1 2 
C5vt-*3fcfcS. 1P*>, ±ISl&^Jl©«-&ttia7C 

®§&X'Mmbtzi)K Ml 2fcijV*-.fc-5CiWWi2T?tU 
2 9*»6iS»^9— T>7"2 0{CA^-T5*>©T- 

25 

[0 0 94] I^M 2 T'ttE D G E^E- Ftt s 01 7C 
gvf<£-5£> E D G E ^6— K 2ffliot&5. EDGE 
K 2 T-tt, Vcgs HtAP C. Vgs 1 , Vgs 2 , Vgs 
3, Pin{±a^«^T-ffiffl-TS 0 t£oT\ AGCftJWi 
30 ^Sil'&i.o 

[00951 K, »ff^J2£:fc{t3EDGE^-K2 
X'lt. EDGEA^Sft (Pin) £— ^JCU Vapc £ 
feS/WTXfit (^CfttVapc = 2. 2 V) KS5£b 
t« Vcgs ©^fEDGE/l>7-&$iJfflI-r-5*)©T-fe 
35 So 

[0 0 9 6] m 3ttEDGEt- K 2 {C4b*ltSai*S 
t/BiVW—7>7tom (PAE) i;, Siari?;^ 
— h©Vcgs i:©tSM$r^-T^^7T-fe5 0 10^77 
* s ^B^f>A^«t^tc: x ACPR5:B«©-57dBcJil 

S. IP*>, dtl*f©«a^T>rT-^T*feofcAGC 
HS&^^SCJ&f), GSM«j^B#i:|Blb<A*;a7j-S 
T*APCS£E (iCT-ttVcgs ) ©M7-3>hO-;i/ 

45 [0 0 9 7] Z<Dti$s W— O F FBfOTVT'CAUi^ 
7^fVl/-'>3>lt VTXonff^£fflWtVcgs ©^-f 
A-r^^ife^tfBT*Vapc %giJ^0Vi:2. 2VT-ON 

[0 0 9 8] l&f^J2©EDGE ; e-K2©a^ El 
50 8^01 9Jc^-f <k5fcteffl* J qJBt£fc5. GB1 8tt 
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0 1 9 v b P L L#i££:}3^-r> #f£BK&Ji 1 

©]SJlI«m^«*i^g^jia^^*:*^B^^SCi:s AG 

Sfcfcwc, ^v^a^fc-jgct-sfcto©^®^ 
-racket susibTv^. dnc*rLT*iat^» 

Siara7;^- b F ET©3 >> D— ;i/<7*— b»E£ 
ffi £ d tC <fc 5 H5I b T V t« . 
[0 10 0] 01 9^^i-^-7-b>> hPLL^iC 

EDGE^ICAM • PMIW*?^- T?-&J5Rb 
fc^ *©fl^£AGCT>:7T*<7V >H3gU ^© 
^-T^fcA^bTJitK T>^i-mti(Dmm 

[oioi] i*iK»bT*aaiBe»n?tt» ±§a©ft 

C«fc9*5ibT:i3'K AGCttti:.);^ fc^F 

[0 10 2] Cine>©^5C©*J^i:bT{i> EDGEi 
VfCDffilza> hV— }-Vcgs£AM£Si, A±liiS 

? (Pin) i^PM^^^ttTA^i:1-5«J5K$:^ 
fc i: 5 £ § $> 5„ 

[0 10 3] £fc, ^7-tr>y hPLL^M^-f 1/* 
b3>^^-^3>^JC#C AGCHlKA^ii^^So 

So IP*, #5?S£7BSlT-fci:> 3 > ba-;i>y- h^ffivx 
SClttN CftofcT'j&^T^feotafCVcgs 

PMm Vcgs 4^AM^IS*«]@7 i i7';U'y— hM 
0 S F E T £ «fc ») ^fig f S 5 #gfg & £ d K 

[0 1 0 4] 4£oT, AGC[e|S§iifcB:AGC[SE&i:5 

[0105] (mm 3 ) &fcflb©»fls«C:o^T»l9f 

fc^-TototfcSo Bn*>> ±I3Srf^J2©S^{z4b*tt5 
ftmffls^SHM I C 2 6 fr&^i?— 7->:/2 0£j£3V 

[0106] m<fm 3 fttED GE€- Kfcfc, 0 1 7 £ 
^-TotdtCx E D GEt- K 3 ©Jtd EDGE 
*-K3T-tt> Vcgs , Vgsl, Vgs2, Vgs3ttAP 



[0 1 0 7] IP*, iW£0S3fc*il*SEDGE*-K3 
fBu Vapc SEtVcgs fc^^tt (ACPR) £g| 
05 fc1-|5fflT-$.Sffl5l^*>^A s e>, A±J«2/-£{CT« 

£>ftfcWG&£0 1 5Mi 1 6 {CTjrTo 0 1 5tti&f£0!| 
3{c*3ltSVapc i:, WW&i-TfW— b©Vcgs£© 
fflH^t^7 7-efe!), 01 6{ii6^J3(c*(t.5V 
10 ape {C^I-StB^S^S^ACPRfcCfflglS^t-^ 

[0 10 8] EDGE^E— K3©*§-&, EDGEK)f|tf# 

15 73«*£T»:f£j&gtf;&3. o£ *) s Vcgs /Vapc © 

5. EDGE^E— K3T*»±> 015©^7©fflg|^^ 
OChT% #*i«S!©*a^tt&«l^b^6>, ^T©^ 
-byU^^Rl^-C©EDGEli;^ffi|?T-§fc, 01 
20 6Ci5Vi\fc-3fc, ACPRtt«tt-5 7dBcfilTi:-*- 

[0 10 9] EDGE^-F3C££#JSP7ji£©*Jj& 
li, 4&tB£l$<Z)ftft*Sfi&, ±f3«Jfl^J2£<fc3EDG 
Et-K2©WJai^FjS (Vapc =@£) C»bBI*"C* 
25 &t^;frOFFB$£;£T©h7>^**©<r-h 
^77i!OFF$ix5fe^ 7'>7'©AHi^7T-f VI/ 

[0 1 10] fcgU Btjin©,t olz Vapc mEt:Vcgs 

30 J?ffc££bS. ^©H^JiS^h5>^^^©tt5a % 

[oiii] ^xflu&ffiain^oib^Mcinutdns^ 

©■t•^i«:V^o ^Jx.«> fb©l!i^Ji:bTtt, ii®^©2 
35 ggCDh^V^^ibTaTM-hMOSFETSffl 
V\ Vcgs t3g|©Vgs3ffl^SEDGEAPC3> 

[0112] (fEMg^ffi 2)020 (i*^B^©ffe©SUKi 

Bffi (*6fiB^2) T-fe5ig5Ji^m7jti^a©iass« 

40 ^tT'O-^ElffeS. 

[0 1 1 3] *Hflfi^«2TJtt, »ra7M-h 
MOSFET©»$«WftU 2|6atl^©tgi!i-r5 h 
5 >i^^^ ^{tfe 1 A* 2 tB?j©«J5S;i&^4)©T-fe 
S. C©0?ijf<i, GSMtW (Wideband) — CDMAt 

ti, 2tB7j{Cbfc«fiKt*)<tV>o Cl©^, W-CDM 
AttlS0B«rfrc»5OTf, Mfa7;^-hMOSF 
ET*fflV^SCi:{±S^ST-*)^£V^. W±**W#CJ: 
50 oTft*nfc*lHft*Sfi«jBCi6t3*ll(««lCKlBbfc 
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V>-5£T-&&t\ PCS (Personal Communi 

cation System ) ilff ^n,*?* ?H TSr^fcf 5W 

- C D M A S?© 2 G H z K?©^ * ;i/aifIfflCDif*S * * 

[0 114] 

[0115] ( i ) fiSfpiw^-rs tmamv^t 

S^rAgy-f X*S *»lt b fcttSIT- HMaHB AC 

[0116] (2) gsmwa imaim-r&i'* 

[0117] ( 3 ) > -f X»£jWqiJfe § SXttggfetK 

[0 118] (4) »»j^<Z)<Bttfr€>XJBttttft4NI 
&B2WJR«aflHt<Z>KiB=i>i KDlWMtgS. 
[0a©tg*&IfcflJ13 

[hi] *&mcD-mffism mtmmi) x-$>z>Mm 
«a^tf0s^B©0E§fit/3;£^-f xd ^»iaT-fei.o 
[a 2 j *ns6^sg i <viSbm®m*immm&<D¥mm-e 

[ei 3 ] *mmmm i ©ii5JB«a:friiii$SB©{Byffl0-e 

[si 4 j *mmm i ©s/s&«*/if HigB©iE®0T- 

[05] *%nu&B i ©«;i8jgS7jii*s;gB©jg®©a 

[h 6 ] *£ns^jB i ©ig/3«s2»ti*i&B©3Miig8 

0T-&3o 

[a 7 ] *3g&&ffi i ®iSJi«[a*ii*s^g*m*^ 

5. 

[0 8] t^t^wo KfU/l®a^ti*I^B©GSM^ 

- KT*©*^ A^?;**£^-r*S5S0T-$>3o 

[09 3 yiT^t^KMfflaW^BSgBCDEDGE 

[010] *£SIBI2<g 1 ©it5J3»S7J*tffi§IB©IW£0!l 
l£:fctt3EDGEtb?j»;tji:EDGEGa i nfc©|g 

[0113 fi3EIM1smfc#tt*EDGElH#«afcR 



SE5=-V^;i/?S«,S* (AC PR) £<Dftm*7fi-r?7 7 

[0123 *3Kgms i ©iSJi&a^tigsB&iia^ji 
^ it mtmmm<Dmmmf&& ^-r- as© 7d.^it-$ 

05 5. 

[0133 *£fflH£JB 1 ©iftJli£«;*;tf HiSB©l!>#0iJ 
2tC*ltStli*m*Sl>Vl'7-^>X^ (PAE) 

io [0143 *hjebs§ i ©^ffl^a^tiB^s^im^a 

So 

[0153 &nffimm i ©^ji^a^tgHsacib^ 

3t*jft5Vapc fc, Knm?3.7)lV— h©Vcgs i:© 
15 *B8S£^-rX5>7T-;&3o 

[0163 *SUtefl5<S 1 ©SJl^S^Ji<i^B©16#09 
3t*(t5Vapc t^1-5tH^S^SVACPRfc©ffl 

[0173 SufBiW^Jl • 2 • 3C;fcM*5M4tji{ISS© 
20 flMlflUaft^-r— »©Xuy^H-c*«. 

[0183 hzjy^-Vayjj&lC&^T, # 

mm&® i ©iSJi«?s*ii«8^B*»*a^*«w* 

^i:, AGC0g&£«*^£tfcfc#;££^?-XDy* 
0T-$.i>. 

25 [0193 X7-fe>.v rPLL^sStC^T, *H5iB^fl8 

[0203 *ftw<D{bcommnm mmsmz) x-&z 

30 *ffltt«a»*SB©EBS*«*S**-XDy*HT* 

So 

[8M§©i&SB3 

1-Vcgs -GSM9 0 Omtf&Ts 

(N/C) , 3 -Pout -GSM9 0 OfflSB^, 4 

35 -Vdd-GSM9 0 0ffi3SH\ 5 -Vdd-GSM 1 8 0 
0H«?, 6 -Pout -GSM1 8 0 OffiJfS^, 7-^E 
— -fy?- (mode-SW) % 8-Vcgs GS 

M1 8 00fflJS^ 9-Pin-GSM 1 8 0 0fflS6H\ 
1 0— Vapc -GSM1 8 0 0/8iSH\ 11— Vapc - 

40 GSM9 0 0ffliSH\ 1 2— P in- G SM 9 0 OfflJg 
0-ONDj8i^ 2 0-igJS«S*li*i^B, 2 
1— t^a- ;bStR> 2 2"4l"v7, 2 

2 (RF linear) , 2 7- 

-t-*;t>r\ 2 8 -SEEffjmBfiS (VCO) , 2 9 

45 > 3 0-AGCHSSs 3 1-CPU, 3 2- 

APCilK, 3 3-*-v77- 3 4-7^M- 3 
5-£{I§{ggj#*>f >y?\ 3 5a-aSS?, 3 5 b- 
biSH\ 3 6-7>rt (Antenna) , 3 7-7^;^ 

-> 3 8—{SM^y>y (lna) „ 4 0-7>rta 

50 §<tW#§§o 
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mil 



O Vdd 




Pin o |H 



Pout 



[02] 

32 



10 

o 

11 
11 



20 
23 ^ 

1-4- 



PFXXXXB 
XXX XXX 
▼ 11 JAPAN 



-22 



20 



[H3] 



□ C 



3~22 



3—21 



23 



!4] 




[05] 



[06] 




50 



^ 40 



20 



[HI 0] 
0 10 



1 iV«sa-O9H»09 
. 2:NfC 
J : Poaf- QSMtoo 

4 * VM-G6M»0D 
■ : Povfr-GSmtDO 

7 :madfl-aw 
fl :Vc|i-a8M1IN 
• : Ph-OMIMO 
10: Vapc- OaiHIO 
II: Vfcp*-O9Mt09 

11: Ph 

0:01 



- Galn<Voc»=1 .OV) 
~Q«in(Vc«s*1.05V) 
-G«ln(Vc«»=1.1SV) 
-Odn(V©**=1.30V) 



2B.0 2Q.0 27.0 26.0 29.0 30.0 31.0 
PoutCdBm) 



Vdd=3.5V 

V«pc-2JZV 

Fr*q-9O0WHx 




- 14 - 
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[011] 




-ACPRtf&fett) 

-ACP«CVcj«» 1.05V) 
-ACP«(V««p= 1.15V) 
-ACPR(Ve^= 1.30V) 



<condHon> 

vdd=asv 



Z5J0 26.0 27.0 28J0 29.0 30.0 31.0 
Pout&iBm) 



[Ell 3] 



HI 3 













AC 










J 





















a7 OA 



as i 



-40 

-SO 

hb| 

-80 cc 
-65 ^ 
-TO 
-75 

-eo 



1.1 1.2 



Vape*2.2V 
Rr*9=900MHi 
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[HI 6] 

0 16 



40 

30 
20 
10 
0 
-10 
-20 





I I 
-•-Pout 
ACPR 
















AC 
































IK**" 















-40 

-45 
-50 3 
•55 
-80 

-as 

-70 



3 



1.2 1.4 1.6 1.8 2 2.2 
VapcCV) 




31 32 



Q8M/BXE -e-Kfljy»JlOT 



1 5] 



II 7] 



1.4 

1.2 
1.0 
2 0.8 
£ 0.6 
0.4 
02 
0.0 



0.5 



gi s 











E 































































1 1.5 
VapcCV) 



EDGEE-K 



17 



^5 









« 


Q3«=E— 




EDGE 
=E— K1 


EDGE 


EDGE 


GSM^ — K 


EDG£=E— K 




APO 




SIRS* 


APC 


APC 


APC 


Bft 


V«6l 


APC. Q 


m 






APC 


APC 


B* 


Vg»2 


APC 








APC 


APC 


B36 


V<«3 


APC 






na* 


APC 


APC 


BS 


Pin 


B£ 




AQC 








AQC 


A6C 


^» 


09 




^» 
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[018] 



II 9] 




121 1 9 

(a) 



E DG6 I 



^fc ova i 



MC 
(H. a bunt) 



— —ANT 





Vgs1 



7P> h^-^CD^g 



(51)Int.Cl.' 
HO 3G 
HO 4B 



3/20 
1/40 



F I 

H 0 3 G 3/20 
H 0 4 B 1/40 



C 5KO 1 1 



- 17 - 



2004 02 10 10:39 



